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The biology of cultivated rice provides many safeguards which prevent gene flow and the 
establishment of feral rice populations (OECD 1999).  The inherent biological safeguards 
of cultivated rice include the strong selection for self-pollination in the centuries in which 
man has domesticated rice and continued to improve the crop in modern times.  When the 
USDA established its four public rice breeding stations, one of the first tasks was to set 
the standards for seed purity in their breeding and seed production programs (Beachell et 
al 1938).  Isolation distances of 4.5 to 9 m between drill-seeded varieties were 
determined to assure genetic purity in breeding and seed production.  The purity standard 
for Foundation Class rice seed was set at 0.01% (1:10,000).  Normal practices in rice 
cultivation, like the separation of varieties by a roadway or irrigation ditch provide 
sufficient isolation distance to prevent cross-pollination between different rice varieties. 
 
No other outcrossing studies of this scale were undertaken until the advent of herbicide 
tolerant rice, which enables rapid screening of large numbers of seed.  Two key studies 
completed in the USA at the rice research stations in Louisiana and California (Fischer et 
al 2004) have yet to published in peer-reviewed journals.  However their finding are in 
line with work published from other regions of the world (Gealy et al 2003, Messeneguer 
et al 2001) and remain in agreement with Beachell et al (1938).  In Louisiana, hybrids 
were only detected between adjacent plants, none were detected at distances out to 21.5 
m from the pollen source.  In California, none were identified beyond 1.8 meters, the 
maximum sampling distance was 16.9m. 
 

Today USA rice production is structured to meet the needs of specific markets based 
upon grain type and quality, and as a consequence, is able supply a variety of markets for 
special-use rice (USA Rice Federation annual report of rice distribution patterns).  
Market segmentation is accomplished by regional production, grain handling and milling 
facilities.  For the case of special rice varieties which are sources of high value proteins, 
the protocols call for closed production and handling systems far removed from 
commodity rice production.  The confinement of high value protein rice varieties to 
dedicated farms and equipment, plus the grinding of seed before the raw product is 
moved to purification facilities are much more than adequate to keep these enterprises 
separate from the production of commodity rice.  A program to monitor for volunteers 
and the use of distinctive rice varieties (grain and plant habit very different for US 
commodity rice) provide added assurance. 
 
Taken together, these opportunities for confinement, some from nature and some from 
man, make rice an ideal crop for the production of high value proteins in the USA. 
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 C.   Overall SDuring Break   trategies of Confinement -Out Session C, participants will be asked to conduct an overall analysis of information and protocols related to confinement of crop field tests.  Critical points of confinement during field testing and strengths and weaknesses of various confinement protocols will be identified and compared.  Participants will discuss the possibility of positive or negative interactions between different confinement methods under various conditions.  Redundancy of methods and other ways to mitigate weaknesses in confinement will be deliberated on.  Also, experimental testing and  covered.  Discussants will be asked to ld test and among differen modeling of the field test process and various confinement methods in combination will be  identify principles of confinement that may be generalized across different stages of a fie t crop types. 

1) For the overall field testing process, what are the most critical points for pollen, vegetation, and seed confinement?  Pollen – genetics of the variety, self-pollination.  Vegetation – closed production system.  Seed – closed seed cleaning system on site, grinding the grain before transport off the dedicated farm. 

    2) Do measu3) What are th4) How are co5) What are e res for confinement or control of different stages of field tests positively or negatively impact the effectiveness, durability, or feasibility of other methods (e.g., do any of the measures to confine pollen affect measures to control seeds?)?  No.  Rice is a self-pole strengths and weaknesses of potential combinations of confinement measures, i.e., confinement protocols?  Are there essential components that emerge for all stages (e.g., bookkeeping)?  Dedicated operations. nfinement protocols impacted by various conditions (e.g, field scale, environmental conditions)?  Size of the dedicated farm and regional isolation can be impacted by huge scale.  However, there appears to ample land suitable for irrigated rice production thasier points during the field testing process to build in redundancy to confinement protocols? What are critical points to build in redundancy? Which measures are most easily combined? Besides redundant measures are there other ways of mitigating weak plinated crop. at is not currently in rice production or juxtaposed to existing rice production. oints in confinement protocols?  The only biologically viable plant part that could leave the dedicated farm is seed.  Small amounts of planting seed can be moved in closed containers.  Large amounts of harvested grain (viable seed) could be ground on the dedicated farm before transport to purification facilities.   

6) What is the state of the art for modeling of gene dispersal and confinement throughout the field testing cycle? Do any results from modeling impact previous discussion?  Rice pollen dispersal has not changed from the baseline established in the USDA initial studies of the 1930’s (Beachell et al 1938).  Recent testing using herbicide tolerant rice found the same isolation standards are still working.  No need to model, real data from experience is available.  

 

 
7 teps of a field trial would benefit most from in situ measurement/verification? ) What are features of a well designed experiment to test confinement strategies? How can confinement of active field test be efficiently and effectively monitored? What are the pros and cons of various monitoring methods and sampling strategies?  Which sMonitoring for volunteers can test confinement strategies on dedicated production farms.  8) Are there principles of confinement that emerge from discussion of one class of crops (e.g., wind-pollinated) that may be general for confinement of all crops?  No, self-pollinated crops, like rice, should not be compared to wind-pollinated crops, like corn. 

 
 


